The nuchocephalic reflex, previously undescribed, was investigated in a controlled study of 146 subjects ranging in age from 11 hours to 94 years. In 110 subjects over 16 years of age, the presence of the reflex was correlated directly with evidence of diffuse cerebral dysfunction as measured by a shortened form of the Wechsler Adult Intelligence Scale. Thirty-six children were studied from the newborn period to the age of 16 years. The reflex was found to be uninhibited in infants and to become inhibited by the age of 4 years. Among the adult subjects, the nuchocephalic reflex was found to be a sensitive indicator of the status of higher cortical function. The presence or absence of the reflex appears to have somewhat different predictive value at different points in the adult age spectrum.
Dementia, the loss of higher intellectual and emotional capacity, is a common manifestation of a multitude of disorders (degenerative, metabolic, infectious, neoplastic, and mechanical). It has been estimated that approximately 15% of patients with dementia have treatable disorders (Marsden and Harrison, 1972) . Therefore, any patient presenting with dementia warrants a thorough examination in search of a remediable cause. At the present time, the diagnosis of diffuse cerebral dysfunction is made on the basis of a number of factors including a bedside examination of the mental state, the presence of certain abnormal neurological signs, and complex neuropsychological testing.
Various physical signs associated with dementia have come to be accepted in the neurological literature as aids in the assessment of loss of higher cortical function. The most prominent of these are the grasp, glabellar blink, palmomental, Babinski, and feeding reflexes (Wells, 1971) . These are often termed regressive reflexes as they are present in childhood, disappear with increasing age and cortical maturity, and return only with loss of higher cortical function later in 1 This study was supported in part by NIMH Grant MH25621-01, the Hitchcock Foundation and the Burke Foundation 2 Reprint requests: Dr Reeves, at above address (Accepted 14 January 1975.) 561 life. This phenomenon has been considered to be a release from cortical inhibition (Paulson and Gottlieb, 1968) .
We have investigated a previously undescribed sign, the nuchocephalic reflex, to determine its effectiveness as an indicator of the presence of diffuse cerebral dysfunction and its characteristics during development and maturation of the central nervous system. We feel that this reflex is analogous to the familiar oculocephalic reflex, sometimes termed the doll's-eye phenomenon.
METHODS
SUBJECTS We investigated 146 subjects ranging in age from 11 hours to 94 years. Those patients with known or suspected disease of the central nervous system had evidence of diffuse involvement only. Patients who had evidence from the neurological and/or neuropsychological examinations of unilateral or bilateral focal cortical lesions were not included in the study.
Thirty-six of the subjects were infants and young children (age 11 hours to 15 years) seen in the newborn nursery or the Well-Baby Clinic of the Dartmouth-Hitchcock Medical Center, and none had evidence of any disease or physical abnormality.
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Sixty-one subjects over the age of studied. Their mean age was 72.2 yea selected from various sources in or large numbers from both the normal extremes of the spectrum of cerebral cannot be considered as a representat the general population older than 60 y two of these 61 subjects were from a home and had a mean age of 80.5 year in a local community hospital selecte from his practice who were over 60 appeared to have intact cerebral fu mean age was 64.6 years. Seven subje affirmatively to a letter requesting vol Proprioceptive input from the trunk and neck and possibly a vestibular input are presumed to play a role in eliciting the nuchocephalic reflex. The inhibition of the reflex with the head turning in the direction of the shoulder movement is assumed to have a cortical origin similar to that of the mechanism which inhibits the oculocephalic reflex (Plum and Posner, 1972) .
The results suggest that despite the complementary nature of the disinhibited and inhibited reflex, each response has different implications at different ages. The presence of a disinhibited response between 16 and 60 years of age always signified loss of higher cortical function in our subject population. On the other hand, the presence of an inhibited response in this age group did not imply intact higher cortical function as consistently. Some individuals may have the inhibited reflex but evidence cortical impairment on abbreviated psychometric evaluation. As age increases beyond 60 years, the presence of a disinhibited reflex seems to become less significant in indicating impairment, while an inhibited response becomes a more significant indicator of intact cortical function.
The disability that has been focused on is one of diffuse, bilateral neuronal dysfunction. Of course, the degree of dysfunction is not necessarily equal and symmetrical throughout the cortex of each individual. The localization of the origin of the cortical mechanism which inhibits the nuchocephalic reflex is not known and may be involved to a greater or lesser degree from subject to subject. In some normal individuals, this mechanism may never develop at all. However, none of our 10 subjects with disinhibited reflexes between 16 and 60 years of age had normal cortical function. The observation of the changes with age in the false positive rate of the disinhibited reflex (Table 3) suggests that the neuronal connections involved with the cortical mechanism may become compromised before impairment can be detected by abbreviated neuropsychological evaluation. While this technique is only a moderately precise way of assessing cognitive impairment, whatever measurement error it contains would tend to vitiate rather than inflate the magnitude of the relationship between the nuchocephalic reflex and cognitive impairment. It is possible to conduct a much more thorough psychometric assessment of cortical function and in our future research we will be using the full Halstead-Reitan Neuropsychological Battery. In summary, the disinhibited nuchocephalic reflex correctly predicted the loss of higher cortical function in all subjects between 16 and 60 years of age, and in approximately 75% of subjects older than 60 years. The inhibited nuchocephalic reflex correctly predicted intact higher cortical function in approximately 70%/O of subjects between 16 and 60 years of age, and in approximately 85% of subjects older than 60 years. Whether inhibited or disinhibited, the nuchocephalic reflex predicted correctly the state of higher cortical function in 75-80% of all subjects older than 16 years of age. 
